
Dispersa nt Monitoring :md Assessment Directive 

I. Plume Monitoring alld Assessment Phlll for Subsurface Dispersa nt Allplicafion 

BP shall implement the approved Dispersed Pl ume Characterizat ion 1>lan for Subsurface 
Dispersan t Applica tion. Part I of the plan is a "ProofofConcept" to determine if 
subsurface dispersant operation is chemica lly dispcrs ing the oi l plume. Once the "Proof 
of Concept"' test is complete. the results will be reviewed by the RRT for a dec ision to 
proceed or not proceed with I>art 2 of the plan. Part 2 of the plan involves robust 
sampling to detect and delineate the dispersed plume Part 3. entit led "Subsurface 
J nj ect ion of Dispersant". outlines the operat ional procedures. Additiona l guidance wil l 
be provided by the RRT coordinati on group on specific implementation of this d irective 
and that gu idance will be conside red an addcndum to this directive. 

At least 24 hours prior to the testing. use and/or app lication of any subsurface dispersants. 
BP shall provide a Dispersant Applicalioll Plan that identifies the di spersan ts to be used , 
describes the methods and equipment used to inject the d ispersant. plume model to assure 
representati ve sampling, proposed method of visual observation, process for determining 
the effectiveness of subsurface injection, the specific injection rate (i.e .. ga llons/minute). 
the total amOllllt to be used for the durat ion of the tesl.the total length of time that 
dispersant is injected. and the plan for sampling and monitoring, as approved by the 
Unified Command Environmental Unit. Dispersalll s must be on the approved product 
schedule and suitab le for this use. 

All data shall be provided to the United States Coast Guard (USCG) Federa l On-Scene 
Coord inator. and the Environmental Protect ion Agency (EPA) Regional Response Team 
(RRT) representati ve with in 24 hours of the information being received. Th is data 
includes rea l time moni toring, laboratory anal ys is, documented observations, 
photographs, video, and any other informat ion related to subsurface di spersant 
appl ication. 

BP sha ll conduct Part I mon itoring and collect the data ou tlined below to determine 
d ispersed plume concentration and transport. BP sha ll conduct Part 2 monitoring and 
co lleclthe data outlined below. which wil l be susta ined and more comprehensive. to 
address plume fate and effects o~uatic1 ife from the di spersed plume and chemica l 'Ik. 
dispersants based 011 the results o f Part I and iterat ive hydrodynamic modeling output. 
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Timing; BP sha ll commence Part I mon itoring when subsurface app li cati on of dispersant 
is init iated. BP shall ensure that the R/V Brooks McCa ll or equivalent on locati on is 
outfitted , and manned before subsurface application commences. 

Part I 

BP shall design and implement a Part I monitoring plan to detennille the fac tors needed 
to calculate dispersion cffect ive ness. namely. % oil. % water. % dispersant. This phase of 
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samplin¥ should.determine the factors to p~edicI buoyancy; na rne lyJllIb15'fc sizes. density iZ1;1' 
(or specific grav ity) a long the thermal g rad lCnl ortbe water co lumn. and kinemat ic 5L.-
vi scosity. 

Part 2 
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BP shall des ign and implement a Part 2 monitoring plan to co ll ect and rcport, on a dai ly 
basis, the data and in formation desc ribed below. BP shall submit th is pl an to the rose 
and EI>A RRT Co Chair fo r approva l and shall begin implementation upon not ice from 
the Coast Guard and EPA. BP sha ll con tinue implementation of thi s plan until further 
notification from the Coast Guard and EPA. I 

BP's monitoring plan sha ll include a morc thorough oil analys is. to enable EPA to 
determine whether the di spersed plume is tox ic to aquatic life. T his plan sha ll be 
des igned and implemented to de tenn inc whether the dispersed o il will hang in the wate r 
column and eventua lly come in contact with the benthos as it approaches land . BP has 
the option of conduct ing th is parti cular monitoring and ana lysis as part of Part I if so 
des ired. 

PART I - Proof of Concept - Data Co llect ion Req uiremen t 

• Towed Fluorometer at I meter 
• L1SST Particle Ana lysis at various interval s from surface to SSO meters 
• Dissolved Oxygen at various interva ls from surface to 550 meters 
• CTD - Condu cti vi ty. Temperature. and Depth at vari ous interva ls from surface to 

SSO meters 

• 
• 

Water samp li ng from surface to 550 meters fo~PAJ-I analysis 
Aeria l Visual Observat ion _ tJtt\h~ fIcrt.M .rnlVt; 

PART 2 - Characterization Plan - Data Co llection Requirement 

• Cast Fluorometer - surface 10 sea fl oo r 
• L1 SST Particle Analysis at vario ll s inlerva ls from surface to sea 110ar 
• Disso lved Oxygen at various intervals from sllrface to sea floor 
• CTD - Conduct ivity. Temperature. and Depth at various intervals from surface to 

sea fl oor 
• Water sampling from surface to SSO meters for PA l-! analys is 
• Ae rial Vi sual Observat ion 
• Rototex toxic ity testing 
• UV-F luorescence testing to meet object ives in Append ix A 

PART 3 - Subsurface Inject ion of Dispersant - Parameter Requirements 

• Type of di spersallllo be used 

I See Appendix A for fUr1her background 
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• Rate of dispersant injection 
• Process for 111o ni loring pum ping mle 
• Proced ures fo r FOSC to sta rt and stop injection 

Eva lmltio n C rite ria to Determine Ope ratiomll Shut-Down of S ubsur fucc Sea 
Dispersa nt A ppl ic:lIion : 

The Federal On-Scene Coord inator will immed iately convene the Reg ional Response 
Team ( RRT) when e it her of the following conditions is reported: 

1. If there is a sig nificant reduction in DO from background to be low 2 mg/ L; or 

2. I I' EPA' s interpretation of the toxic it), test revea ls excessive exert ion or a toxic 
response. To determ ine a mensurab le tox ic response, BP Illust first perform a 
range finder test s ince the co llection of the samp le will be directly from the 
toxic plume. and any sample from the plume wi ll likely kill 100% o f the test 
popu la tion. Therefore. the range finder must firs t be conducted to detenn ine an 
order of magnit ude di lution that gives a measurable response. Then. a more 
refi ned di lution procedure must be done to get the final LC50 answer. Thi s 
result wil l be compared to a NOAA plume model that wou ld predict when or 
where exertion of that toxic responsc wou ld la ke place. EPA and NOAA w ill 
in terpre t the resul ts of the tox ic ity tests to inform determinat ion o f a shutdown 
dec is ion. 

The RRT w ill cvalunte the condit ions above. in addit ion to al l re levant factors including 
shore line, surface water, and other hu man heal th and eco logica l imp.lcts. to determine 
whether subsurface dispcrsalll application shou ld be shut down. 

Limita tio ns to Address 

BP sha ll include in its mon itoring plan prov is ions to address and minim ize the impact of 
the fo llowing challenges: 

I. Timel y transport o f samples to labs where necessary, wh ich may be subject to 
weather and/or ope rat iona l delays. 

2. Sampl ing in the deep sea env ironment may pose cha llenges due to equipment 
limi ta tions and ma lfu nctions. 

Q uality Ass uruncc a nd S:lmpling Plan Requirements 

BP' s plan sha ll include sample col lect ion methodology. handl ing, chain ofc llstody and 
decontamination procedures to enSllre the highest qlJality data will be co llected. Disc rete -rn.Ji.ltj"A-:"'l.£ 
samples shall be tested at an approved lab(s). T~re- samp les shall be tested. A ll ,JuT (--b~~ , ti UL 
samples (or as pr<lcticably poss ible) sha ll be arch ived fo r potential fu ture ana lys is. Where ot.-'l'uc..,..t-,'U' 
technica lly possible. all samp les shall be at least 100 ml. 
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BP sha ll include the fo llowing components and criteria in its Sampling Plan: 

I. An Introduction, to include project objective and project starr 
2. A brief site descri pt ion and background 
3. A description of the Sampling Approach and Procedures, to encompass: 

a. A brief overview of sampling activit ies, data quality objectives, and health 
and safety implementation strategies (frequently, thi s references another 
specific document, but must be included). 

b. The actual sampling andlor monitoring approach, to ensure repeatability 
and consistent procedures. Describe sampling, monitoring. sampling and 
field QC procedures, spoil or waste disposal procedures resu lting from this 
effort, as well as specimen/data handling issues. 

c. Sample management - how the sample will be procured, handled, and 
delivered 

d. Sample instructions- preservation, con tainers, and hold times 

4. The analytical approach - what lab tests will be run , any special instructions, how 
the data will be verified, and how data will be reported. 

5. Qual ity Assurance- custody procedures, fie ld records including logs, chain of 
custody, qualitat ive data handling including photographs. 

o. Special Monitoring of Applied Response Technologies (USMART") Protocol fo r 
Surface App lication of Dispersants 

BP shall immediately implement the Special Monitoring of Appl ied Response 
Technologies ("SMART") Protocol (attached as Appendix B) at the Tier III level for 
surface appl ication of dispersants. Results from Tier III monitoring must be shared with 
the Area Command Environmenta l Unit. If Tier III is not deemed to be sufficient, further 
direction will be provided. 

~£~ 
Rear Admiral , SCG 

Director 
Superfund Division 
U.S. EPA Region 6 
Dallas, TX 75202 

Date:-",;S;f--I -,-'t /-1-,-1_0_ 

Date: ---,5'4/,--,--9-/--'/1,--,,0,----
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BP shall include the fo ll owing components and criteria in it s Sampl ing Plan : 

I. An In troduction, to include proj ec t objecti ve and project staff 
2. A brief site description and background 
3. A descript ion of the Sampl ing Approac h and Procedures. to encompass: 

a. A brief overview of sam pi ing ac tiv ities. data qua lity object ives. and health 
and safety implementat ion strateg ies (frequently. this rderences another 
spec ific document, but mllst be included). 

b. The actual sampling and/or monitori ng approach. to ensure repeatabi li ty 
and consistent proced ures. Describe sampling. monitoring. sampl ing and 
fi eld QC procedures, spoi l or waste di sposa l procedures re sulting from thi s 
efTort , as we ll as spec imen/data hand li ng issues. 

c. Sample management - how the sample will be procured, handled, and 
de livered 

d. Sample instructions- preservat ion. containers, and hold ti mes 

4. The analytical approac h - what lab tests wi ll be run . any special instructions. how 
the data wi ll be verifi ed. and how data will be reponed. 

5. Quality Assurance- custody procedures, field records includ ing logs, cha in of 
custody, qualitative data handling includ ing photographs. 

II . Special Monitoring of Applied Response Technologies ("SMART") Protocol for 
Surface Application of Dispersants 

BP shall immediately implement the Specia l Monitoring of Applied Response 
Techno logies ("'SMA RT') Protoco l (attac hed as Appendix B) at the Tier lll ieve l for 
surface applicat ion of d ispersants. Results from Tier III monitori ng must be shared with 
the Area Command Environmental Unit. [fTier III is not deemed 10 be suffi cient. further 
direction wi ll be prov ided. 

Mary E. Landry 
Rear Admiral , U CG 
Federal On-Scene Coordinator 

Samuel Coleman. P.E. 
Director 
Superfund Division 
U.S. EPA Region 6 
Dallas, TX 75202 

'fJ- 1O- 10 

Date: ______ _ 
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Appendix A - Background for Part 2 Methodology for Informati ollOl l Purposes 

The fact that many organic compounds nuoresce at spec ifi c exc itation <lIld emiss ion 
wave lengths is the basis for identifying many of the components of crude oi l in seawater. 
When subjec t to excitation at 245-280 nm. polycyclic aromatic hydrocarbons (PAH) 
nuorescc ovcr wavelengths of 3 1 0 to > 400 nm, depend ing on the number o f aromatic 
rings in the structure. Only one group has examined the 2D UV Fluorescence 
Spectroscopy (UVFS) spectra of o il treated with chemica l d ispersants, the Ken Lee group 
at Fisheries and Oceans Canada (DFO). They found that a fixed e.'\c itation wavelength of 
280 nm works best fo r nuorescence of PAl-Is in crude oi l, and two different em iss ion 
wave lengths, one at 340 nm for I-and 2-ring PAI·ls and the other at 445 nm for 3-ring and 
higher PAHS, prov ide an exce llent finge rprint for d ifferent iat ing chemica ll y di spersed o il 
from non-di spersed oi l. As o il gets d ispersed due to the action o f a chemical dispersant. 
the peak height at 445 11m becomes highly pronounced relative to the peak height at 340 
11m. Thus. computing the ratio of peak height at 340 to the peak he ight at 445 gives a 
direct measurement o f the degree of di spersion that has taken place as a result of apply ing 
a d ispe rsant to an o il. 

The e ffect of o il di spers ion 0 11 UVFS spectra ean be expressed in terms oran emiss io n 
ratio, so that di spersion can bc tracked without ha ving to measure o il concentration. The 
spectra l changes assoc iated with the application of d ispersant can al so be ca librated to 
quantify increasi ng oil or o il plus dispersant. The fact that UVFS and UVA data are 
comparable at an emission intensity of 445 nm or over the who le spectrum of intensiti es 
(from 300 - 500 nm) ind icates that the fale of higher molecular we igh t (> 3-ring) I>A H 
fracti ons - the more "dispers ible" fraction o f 'lIl o il s lick - will provide a good idea of the 
fate of the oil as a whole during the dispersion process. Given that higher molecular 
we ight PAHs may be assoc iated with many of the pers istent (or chronic) tox ic effects of 
crude o ils on marine organi sms, thc abi lity o f' UV FS to track "dispersible" fracti ons 
wou ld make it a particul arly useful tool in studies of the long-term tox ic c ffects or 
di spersed o il. 
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